Structural analysis of GroE chaperonin complexes using chemical cross-linking.
In this chapter, we have shown how chemical cross-linking with a bifunctional reagent, GA, can be used to investigate the structure of large oligomeric complexes such as GroEL14GroES7 and GroEL14(GroES7)2. Cross-linking, followed by denaturing electrophoresis, confirmed the number and arrangement of GroEL and GroES subunits within each individual oligomer, which was previously known from EM analysis. Furthermore, cross-linking permitted a close examination of the effect of regulatory factors, such as nucleotides and free divalent cations, on the molecular structure of GroEL14, GroEL14GroES7, and GroEL14GroES7. Finally, cross-linking analysis permitted characterization and quantitation of various chaperonin heterooligomeric complexes, GroEL14, GroEL14GroES7, and GroEL14GroES7 in solution, under conditions that also supported protein folding and ATP hydrolysis. It was shown that GA does not induce the artifactual association or the dissociation of GroES7 from the chaperonin. On the contrary, chemical cross-linking is an obligatory procedure when the subsequent analysis is carried out using methods that can displace the equilibrium.